
Blue Lake City Council Agenda 
Tuesday, November 19, 2013  
Regular Meeting @ 7:00 p.m. to 9:30 p.m. 
Community Center – 111 Greenwood 
(Skinner Store Building behind City Hall) 
_______________________________________________________________                                     
Unless Otherwise Noted, All Items on the Agenda Are Subject to Council Action. 

  
1.     Flag Salute/Establish a Quorum of the Council 

 
2. Motion to Approve Agenda 

 
3. Public Input – The Public is invited to present petitions, make announcements, or 

provide other information to the City Council that is relevant to the scope of 
authority of the City of Blue Lake that is not on the Agenda.  The Council may 
provide up to 15 minutes for this public input session.  To assure that each 
individual presentation is heard, the Council may uniformly impose time 
limitations of 3 minutes to each individual presentation.  The public will be given 
the opportunity to address items that are on the agenda at the time the Council 
takes up each specific agenda item 

 
4. Sewer Capacity Analysis with Mitigation – Mad River Brewery (Presentation by 

City Engineer) 
 

5. Council Approval to Submit CDBG Program Income-Funded Waiver (Action) 
 

6. Michael Fields, Dell Arte:  Art Place Activities and Thoughts (Presentation) 
 

7. Award by CWEA to City of Blue Lake, “Waste Water Plant of the Year” 
(Announcement) 
 

8. Sherman Schapiro, Blue Lake Resident, 110 Greenwood – SHN Greenwood 
Road Geometric Assessment Report of Findings Re-Visited with Recommended 
Changes 
 

9. Councilmember Manzanita:  Legislative Matters – (a.) Proposed Humboldt Waste 
Management Authority Goals (Action)  (b.) Report from California League of 
Cities Webinar (Discussion) (c) Expand Business in Business Park (Discussion) 
 

10. Grant Opportunity – Resurfacing of Railroad Avenue Between E and G Streets 
 

11. Consent Agenda 
a. October 2013 Disbursements/Warrants 

 
12. Reports of Council and Staff 
 
13. Motion to Adopt Minutes from  

a. November 5, 2013 
b. November 7, 2013 

 
 

                 

 



14. Future Agenda Items 
 
15. Correspondence 

 
Note: A Motion to Enter Into Closed Session to Discuss the Following Subjects 
Appropriately 
 
Closed Session:  Pursuant to Government Code Section 54956.8 – Conference 
with Negotiator Regarding Renewal of Blue Lake Power Lease, 200 Taylor Way 
Agency Negotiator: City Manager John Berchtold 
Negotiating Parties: City of Blue Lake and Blue Lake Power, LLC 
Under Negotiation: Lease Term 
 
Note: Upon Conclusion of the Closed Session, the Council Shall Report Any 
Action Taken in Closed Session (Government Code 54957.1)  
 

16. Motion to Adjourn  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A request for disability-related modification or ac commodation, including auxiliary aid or services, m ay be 
made by a person with a disability who requires a m odification or accommodation in order to participat e in 
the public meeting, by contacting City Manager John  Berchtold at least 24 hours prior to the commencem ent 
of the meeting. 



Item 4 

 

 

 

 

To:  Mayor and Councilmembers 

From:  John Berchtold, City Manager 

Date:  November 13, 2013 

Subject: Aeration Analysis – Blue Lake WWTF – Impact of Brewery Effluent 

 

Please find enclosed the technical report prepared by SHN relative to the Brewery’s 

request for additional sewer capacity.  City Engineer Foget will provide an Executive 

Summary of this report. 

 

Please pay particular attention to the recommendations found on pages 5 and 6.  Two (2) 

additional aerators, installed after placement of the baffle curtain, will provide the 

additional capacity requested by the Brewery.  In fact, oxygen generation exceeds 

oxygen generation by 27%.  This then becomes the basis of a cost share by the City for 

27% of $77,000.00 or $20,790.00.  Funding could come from Fund 72, Capital 

Improvement/Replacement.  It only makes sense to go with two (2) additional aerators 

of 5hp each instead of one 7.5 hp aerator.   This is a unique opportunity to maximize 

capacity. 

 

Staff and the Brewery are working thru the Report and I am pleased to share that there 

is fundamental agreement. 

 

The purpose of the Engineer’s Report is to keep City Council up to date.  It is not a 

negotiating session between the Brewery and City Council.  No action is required at this 

time; however, your comments are welcome on the upsizing of aerators necessary. 

Due to the technical nature of this Report, I would be pleased to meet with any 

Councilperson on a one to one basis. 

 

 

 

 

 

 

 

 

 

 

 

 



CO N S U L T I N G E N G IN E ER S & G E O LO G I STS, I N C . 
 

275 Market Avenue� Coos Bay, Oregon 97420-2228 � Phone: 541/266-9890 � FAX: 541/266-9496�shninfo@shn-engr.com 
 

 

Technical Memorandum 
 

Reference: 013003.701 

Date: November 7, 2013 

To: John Berchtold, City Manager 

Copy to: Neil Carnam, Mad River Brewery 

From: Steve Donovan, Mike Foget, Susan Foreman 

Subject: Aeration Analysis Blue Lake WWTF, Impact of Brewery Effluent 

 

The Blue Lake Wastewater Treatment Facility (BLWWTF) is a facultative lagoon system with 

supplemental aeration in the first cell. The results of a local limits analysis recently completed for 

the facility by SHN indicate the treatment system is near capacity. The Mad River Brewery (MRB), 

a current industrial client, has applied to the City for an increase in its permitted discharge.  SHN 

has been asked to prepare an analysis of the impact from an increase in MRB’s discharge of 

biological oxygen demand (BOD) on the level of treatment provided. It is anticipated that 

increasing aeration capacity would increase treatment capacity sufficiently to allow the increased 

load from the MRB. This memorandum addressed the aeration requirement, required upgrades, 

and cost share with MRB. 

 

Analysis 
 

Current biological oxygen demand (BOD) loadings were obtained from the City’s Annual Self- 

monitoring Reports for 2011 and 2012 (see Attachment 1). From these reports, it was determined 

that the Average Dry Weather Flow (May through October) and average BOD are 0.14 million 

gallons per day (MGD) and 231 milligrams per liter (mg/l), respectively. Based on this influent 

flow and BOD concentration the average daily BOD loading on the facility is estimated at 270 

pounds per day (ppd). The loading includes existing contributions from the brewery. 

 
The brewery has requested a 90 ppd increase in BOD loading, resulting in a proportional increase 

in dissolved oxygen (DO) demand on the lagoon system. The analysis assumes that the increased 

loading will be discharged during a minimum 12-hour period and that the discharge will be pH 

neutral.  MRB has indicated that the increased brewery waste load would not contribute 

significantly to the ammonia nitrogen loading which has been assumed to average 35 mg/l for all 

wastewater contributions. 

 
Aeration requirements were evaluated for each basin in the facility.  The analysis assumes that 

Pond A is divided into two sections, 1A and 1B, by a floating baffle curtain that is scheduled to be 

installed within the next 12 months (Figure 1). 
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Dissolved Oxygen Demand 
 

An analysis of the increase in oxygen demand requires calculation of the Actual Oxygen Required 

(AOR) and the equivalent oxygen transfer rate at standard conditions (the Standard Oxygen 

Requirement or SOR). 

 
To estimate AOR, the following assumptions were made: 

• 2.5 lbs O2/lb. BOD removed 
• 4.6 lbs O2/lb NH3-N removed 

 
The SOR is the amount of oxygen that must be supplied in order to provide the oxygen required. 

Oxygen transfer is driven by the difference between DO saturation concentration and the actual 

concentration of DO in the wastewater.  The SOR depends upon the oxygen transfer efficiency. 

SOR is calculated using the following equation: 
 

 

SOR=  
    (AOR)*(CS20)   

(�)*{β*CS-CW}*(1.024)T-20 

 

Where: 
 

 

�=   0.80 CS=   9.37 
β=   0.95 CW= 2.0 
T=   1.03 CS20= 9.09 

 
� Oxygen transfer wastewater, oxygen transfer tapwater  

β Wastewater saturation value, tap water saturation value 

T Effect of temperature on oxygen saturation value 
Ω effect of pressure on oxygen saturation value 

CS dissolved oxygen concentration at saturation in clean water 
CW minimum dissolved oxygen concentration in aeration basin 
CS20 concentration at saturation standard conditions of pressure and temperature 

 

Oxygen requirements were analyzed for each basin.  To determine the AOR and the SOR in each 

basin, it is necessary to first estimate the amount of BOD reduction occurring in that basin. 

 

BOD Reduction 
 

BOD reduction in each basin was estimated using a first order removal rate model developed by 

Wehner and Wilhelm for flow through conditions for reactors exhibiting plug flow and complete 

mix1 conditions. First order removal rates appropriate for facultative and partially mixed aerated 

lagoons were selected for the Blue Lake Wastewater Treatment Facility (BLWWTF) and corrected 

for temperature. The detention time, reaction rates, and resulting BOD reduction for each pond for 

summer and winter seasons are summarized in Table 1 on the following page. 
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1 1972, Metcalf and Eddy, Wastewater Engineering Treatment Disposal and Reuse 
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Table 1 
BOD Reduction 

Blue Lake Wastewater Treatment Facility, Blue Lake, CA 

 
Basin Volume 

Summer (0.14 MGD)1 

DT3 Removal 
 

DT 
Winter (0.40 MGD) 

Removal 
 (MG2) 

(days) 
(Kst)4 

(%) (days) 
Kwt5 

(%) 

1A 0.91 6.51 1.3  62 2.28  0.36 40 
1B 2.25 16.00 3.2  83 5.63  0.90 52 

2 1.35 9.61 1.9  70 3.36  0.53 40 

3 1.28 9.15 1.83  70 3.20  0.51 40 

4 2.66 19.0 3.8  88 6.65  1.00 45 

1. MGD: million gallons per day 

2. MG: million gallons 

3. DT: detention time 

4. ks: First order reaction rate constant at 16 Degrees C = 0.20 

5.   kw: First order reaction rate constant at 12 Degrees C = 0.16 
 

NH3-N Reduction 
 

The oxygen demand exerted by the oxidation of Ammonia Nitrogen (NH3-N) was included in the 

analysis of oxygen requirements by assuming 4.6 lbs of oxygen required for each 1.0 lb. of 

NH3-N removed (4.6 lbs O2 per 1.0 lb of NH3-N is based on the stoichiometry of nitrification). This 

assumption is conservative because NH3-N removal in a lagoon system also includes gaseous 

ammonia stripping and nitrogen assimilation in plant mass. 

 
The rate of removal was estimated using an empirically derived first order equation which 

estimates the rate of nitrification for various lagoon detention times and temperatures.2 

 

Supplemental Aeration Requirement 
 

Estimated power requirements are based on the calculated SOR (lb. O2/day) divided by the 

standard aeration efficiency (SAE) of the aerators (lb O2/HP-hr).  Typical surface axial aerators 

have SAEs which range from 2.0-3.5 lbs O2/hr3.  The recently installed aerators at BLWWTF and 

any new aerators were assumed to have an SAE of 2.5 lbs O2/hr. 
 

The aeration requirements summarized in the Table 2 (on the following page) are based on 

simulations of summer conditions (May- October) in the lagoon system. Summer conditions were 

determined to be the limiting condition for aeration requirements in Basin 1A and 1B because 

higher BOD loading requires increasing the amount of BOD oxidized in these basins. 
 
 
 
 
 

 
2 1983, EPA Technical Report, Design Manual Municipal Wastewater Stabilization Ponds 
3 1988,Water Pollution Control Federation, Aeration: Manual of Practice FD-13 
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Table 2 

Aeration Requirements (SOR) 
Blue Lake Wastewater Treatment Facility, Blue Lake, CA 

 Existing Conditions With Proposed Brewery Loading 
lbs. O2/day HP lbs O2/day HP 

1A 754 12.6 1,070 17.8 
1B 425 7.1 550 9.2 

Total 1,179 19.7 1,620 27 
 

Conclusion 
 

The BLWWTF has three, 5 HP aerators in Basin 1A which supply more than the SOR required for 

existing conditions. Basin, 1B operates as a facultative lagoon with a much lower loading rate than 

Pond 1A. Performance data for existing conditions suggests that excess oxygen supplied in Pond 

1A and oxygen transfer (wind and waves) occurring at the surface through natural processes 

provide sufficient oxygen to achieve the required effluent quality. However, with the addition of 

the new brewery loading, the existing aeration equipment and natural aeration will be insufficient 

to treat the projected loading without affecting effluent quality. 

 
The increased oxygen demand is estimated to require an additional 5.2 HP and 2.1 HP in 1A and 1B 

respectively. Because of the higher loadings exerted on 1A and the first part of Basin 1B additional 

supplemental aeration is recommended. The total demand in 1A and 1B with the new brewery 

loading translates to a total aeration requirement of 27 HP. 

 

Recommendations 
 

Allowing an increase in MRB loading will require increasing the total aeration capacity of the 

BLWWTF by 440 lbs-O2/day.  This amount of air can be supplied by installing aeration equipment 

to provide a minimum of 7.3 HP. The analysis also shows that the system has an existing oxygen 

deficit of 282 lbs-O2/day (equal to 4.7 HP) when natural aeration is discounted from the facility. 
 

Existing aeration equipment is comprised of three 5 HP surface aerators. New aeration equipment 
will need to be located in Pond 1-A and Pond 1B, in areas that are shallower than the location of the 

current aerators. Scour of the lagoon bottom is a concern and the depth at each new aerator 

location should be examined more closely.  It is also recommended that any new aeration 

equipment match the type and size of the existing aerators resulting in two 5 HP aerators. 

Proposed aerator locations are presented on Figure 1.  The amount of oxygen supplied by the two 

aerators will offset the City’s reliance on natural aeration by the equivalent of 2.7 HP. 

 
Budgetary cost for purchase and installation of two surface aerators is summarized in Table 3 on 

the following page. The costs are based on estimates obtained from the manufacturers of the 

existing aerators; the Aqua-Lator (511) manufactured by Siemans, and the Aqua Jet manufactured 

by Aqua-Aerobics. 
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Table 3 

Additional Aerators–Engineer’s Opinion of Probable Cost 
Blue Lake Wastewater Treatment Facility, Blue Lake, CA 

Contractor overhead, profit, bonding, insurance $11,000 
Aeration Equipment1 $18,000 

Cable $1,000 

Installation $6,000 

Electrical $20,000 

Subtotal $56,000 
Contingency $9,000 

Engineering Procurement $12,000 

Total $77,0002 

1. Manufacturers quotes plus 20% 

2. Taxes and fees not included. 
 

The City has agreed in concept to a cost sharing arrangement. As a starting point for further 
discussion, approximately 27% of the oxygen provided by the two 5 HP exceeds the projected 

oxygen required for the MRB loading. The additional aeration will augment the natural aeration, 

providing a more reliable facility than the current configuration. 

 

Power Requirements 
 

See Attachment 2, Electrical Review and Response prepared by Richard Sample Engineering. 

 

References 
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Attachment 1 

City’s Annual Self Monitoring Reports 



 

 

 
 
 
 
 

 l.D. No. 1B811290HUM 

RDER No. Rl-2012-005 

 SELF MONITERING  REPORT 

DISCHARGER: CITY OF BLUE LAKE 

 

' \ 
 
 
 

For the Months of January thru December, 2012 

REQUIREMENTS COMPLIANCE  SUMMARY 

 INFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

QUARTERLY DAILY MONTHLY MONTHLY MONTHLY MONTHLY 

   

B.O.D 
 

N.F.R 
 

 

SETILEABLE SOLIDS 

COLIFORM  

 

NITROGEN MPN MPN 

FLOW mg/L mg/L 100 ml lOO MI 

B.0.D N.F.R MGD MGD MAX 80 MAX 80 mg/L mg/L MAX MEDIAN NITRATE NITRITE TOTAL 

mg/L mg/L MAX MEAN MEAN SO MEAN 5 MAX 0.2 MEAN 0. 230 23 

llONTH    

JAN 100 130 1.863 0.561 16 44 <.1 <.l 4.5 <1.8    

FEB 91 110 0.700 0.309 14 23 <.l <.l <1.8 <1.8    

MAR 440 470 1.175 0.538 33 41 <.l <.l 2.0 2.0    

APR 110 so 1.263 0.589 17 22 <.l <.1 <1.8 <1.8    

MAY 130 130 0.3S2 0.184 ND 11 <.1 <.l <1.8 <1.8    

JUN 240 110 0.526 0.225 26 41 0.2 <.1 1600 20    

JUL 220 140  0.258 0.128 20 40 <.1 <.1 2.0 <1.8      

 0.146 0.111 21/17.8 Sl/16.3 <.l <.1 3SO 6.S      

   O.llS 0.087 27 16 <.1 <.l <1.8 <1.8     

OCT 260 280 0.364 O.lSl 3.9 1.8 <.l <.1 <1.8 <1.8     
NOV 180 160 0.470 0.269 7.S 4.3 <.1 <.1 <1.8 <1.8   

DEC 49 so 0.631 1.100 14 11 <.l <.l 2.0 <1.8    

 

B.O.D. N.F.R. & NITROGEN TESTS TAKEN ON: 
 
 
 
 

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

!FLUENT 1/3/12 2/1/12 3/6/12 4/11/12 5/29/12 6/18/12 7/19/12 8/2/12 9/13/12 10/4/12 11/1/12 12/6/12 
 

'FLUENT 1/3/12 2/1/12 3/6/12 4/11/12 5/29/12 6/18/12 7/19/12 8/2/12 9/13/12 10/4/12 11/1/12 12/6/12 

      1/iJ./U "//1912J}ll 8/Zf.ll, 9/13fQ. .JJJ/1'!/12 11/i/U 12/14/12 

NFLUENT  8-7 to 8-13  

:FFLUENT 8-7 to 8-13 

'Effluent 8/23/12 
 

 
 
 
 
 

{ JRT PREPARED BY: Glenn Bernald Wastewater Supervisor Glenn Berna Id DATE : January 7th, 2013 



 

 

Jan 5 2011 EFFLUENT 

Feb 9 2011 EFFLUENT 

Mar 3 2011 EFFLUENT 

 

l.D. No. 1B811290HUM 

ORDER No. 94-28 

 
 
 
 
 

REQUIREMENTS COMPLIANCE SUMMARY 

Self   Monitoring   Report 

DISCHARGER: CITY OF BLUE LAKE 

 
 

 
FOR MONTHS OF: Jan-Dec 11 

 
INFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

QUARTERLY  DAILY MONTHLY MONTHLY MONTHLY 

COLIFORM 

B.O.D N.F.R  
SETILEABLE  SOLIDS 

MPN MPN 

 

 
 
 
 

MONTH 

FLOW mg/L mg/L 100 ml 100 Ml 

B.O.D N.F.R MGD  MGD  MAX 80 MAX 80 mg/L mg/L MAX MEDIAN 

mg/L mg/L  MAX MEAN MEAN SO MEAN SO   MAX 0.2   MEAN 0.1  230  23 

JAN 160 110 0.784 0.303 17 28 <.1 <.1 <1.8 <1.8 

FEB 81 110 0.6S1 0.294 lS 22 <.1 <.1 <1.8 <1.8 

MAR 130 90 0.922 O.S72 20 2S <.1 <.1 <1.8 <1.8 

APR 130 110 0.6S1 0.338 8 12 <.1 <.1 <1.8 <1.8 

MAY 170 180 0.202 0.164 19 8 <.1 <.1 <1.8 <1.8 

JUN 260 140 0.2S4 O.lS 11 7 <.1 <.1 <1.8 <1.8 

JUL 240 180 0.184 0.101 12 33 <.1 <.1 <1.8 <1.8 

" ' IG 240 220 0.118 0.104 10 13 <.1 <.1 <1.8 <1.8 

. P 340 370 0.113 0.093 27 8 <.1 <.1 <1.8 <1.8 

OCT 140 140 0.671 0.198 3.9 10 <.1 <.1 <1.8 <1.8 

NOV 380 260 0.408 0.241 6.S 11 <.1 <.1 <1.8 <1.8 

DEC 190 180 0.288 0.191 8.8 33 <.1 <.1 <1.8 <1.8 
 

 
 
 
 
 
 
 
 

B.O. D & N .F.R 
TESTS TAKEN 

ON: 

 
 
 
 
 
 
 

EFFLUENT   Jul 12011 EFFLUENT  Oct 19 2011  EFFLUENT 

EFFLUENT  Aug 5 2011   EFFLUENT   Nov 14 201 EFFLUENT 

EFFLUENT  Sep 7 2011   EFFLUENT   Dec 13 201 EFFLUENT 
 
 
 
 

 

_..,n PREPARED BY: GLENN BERNALD . CHIEF PLANT OPERATOR DATE: - Ja=n 9 201=2 ---' 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXISTING SUMMER 
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Blue Lake Wastewater Treatment System 
Existing Loading 
Summer Conditions 
Basin 4 
Section 1: Process Parameters 

Prepared By SMF 
11/6/2013 

41 lb 02/day 

2 lb 02/hr/basin 

19 kg 02/day 

1 kg 02/hr/basin 

SOR = 

SOR = 

Type of Aerator Aerator 

2.5 lb 02/Hp-hr 

Existing aerators 
0.7 Hp/basin 

One additional 

1.5 kg 02/kW-hr SAE of Aeration System 

0.5 kW/basin Aeration Power Required 

Section 4:  Mixing System Design 

1.0 W/m3
 5 Hp/MG Design Mixing Intensity 

13.3 Hp/basin 9.9 kW/basin Mixing Power Required 

* indicates assumed values 

 

 

 
AAF  Design Flow 

Influent BOD5 

Design Effluent BOD5 

 
 

 
Design Effluent NH3-N 

 

 
 

Basin Temperature (Max) 
 

 
Elevation 

 
Section 2:  Basin Geometry 
Pond 4 

 
0.14 MGD 

 
1 mg/I 

2 lb/day 
1 mg/I 

1 lb/day 
18 mg/I 

21 lb/day 
14 mg/I 

16 lb/day 
 

65 degrees F 
 

100 ft MSL 

 
 

 
1 kg/day 

O kg/day 

10 kg/day 

7 kg/day 
 

18 degrees C 
 

30 m MSL 

Total Volume 2.66 MG 10,069 m3
 

 

HAT 19.00 davs@ ADWF 
 

Section 3: Aeration Requirements 
AOR Calculation 

 

BOD5 Removed 

NH3-N Removed 
 

 
 
 
 
 

Total AOR to system 
 

 

SOR Calculation 

1 lb/day 

5 lb/day 
 

 
2.5 lb 02/lb BOD5 

4.6 lb 02/lb NHrN 

O  kg/day 

2 kg/day 

 
2.5 kg 02/kg BOD5 

4.6 kg 02/kg NH3-N 

 

SOR = (AOR) • (Cs2o ) 

( a)*( jJ • C5 - C wl • (1.024) T-20 

 

Where: 

a = 

b = 

t = 

W = 

0.80 . Cs =  9.37 

0.95 . Cw = 2.0 

1.03 Cs20 =  9.09 
1.00 Temp =  18 

Therefore: 
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46 lb 02/day 

2 lb 02/hr/basin 
21 kg 02/day 

1 kg 02/hr/basin 

SOR = 

SOR = 

Type of Aerator Aerator 

2.5 lb 02/Hp-hr 
Existing aerators 

0.8 Hp/basin 
One additional 

SAE of Aeration System 1.5 kg 02/kW-hr 

Aeration Power Required 0.6 kW/basin 

Section 4:  Mixing System Design 

1.0 W/m3
 Design Mixing Intensity 5 Hp/MG 

Mixing Power Required 6.4 Hp/basin 4.8 kW/basin 

• indicates assumed values 

 

 

 

 
 

Blue Lake Wastewater Treatment System   
Existing Loading Prepared By SMF 
Summer Conditions 
Pond 3 

 11/6/2013 

Section 1:  Process Parameters   
 

AAF  Design Flow 

Influent BOD5 

Design Effluent BOD5 

 
Influent NH3-N 

Design Effluent NHrN 

 
 

Basin Temperature (Max) 
 

Elevation 
 

Section 2:  Basin Geometry 
Pond 3 

0.14 MGD 
 

5 mg/I 
6 lb/day 
1 mg/I 
2 lb/day 

21  mg/I 
25 lb/day 
18 mg/I 

21 lb/day 
 

65 degrees F 
 

100 ft MSL 

530 m3/day 
 
 

3 kg/day 
 

1 kg/day 
 

11 kg/day 
 

10 kg/day 
 

18 degrees C 
 

30 m MSL 

Total Volume 1.28 MG 4,845 m3
 

 

HAT 9.15 days@  ADWF 

 
Section 3: Aeration Requirements 

AOR Calculation 
 

BOD5 Removed 

NH3-N Removed 
 

 
 
 
 
 

Total AOR to system 
 

 

SOR Calculation 

4 lb/day 

4 lb/day 
 

 
2.5 lb 02/lb BOD5 

4.6 lb 02/lb NH3-N 

2 kg/day 

2 kg/day 
 

 
2.5 kg 02/kg BOD5 

4.6 kg 02/kg NH3-N 

 
12 kg Oday 

 

SOR = (AOR) • (Cs20 ) 

(a)'({J ·c.- cwJ • rt.024)T-2Q 
 

Where: 
a = 

b = 

t = 

W = 

0.80 . Cs =  9.37 

0.95 . Cw = 2.0 

1.03 Cs20 =  9.09 
1.00 Temp =  18 

Therefore: 
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Type of Aerator Aerator 

2.5 lb 02/Hp-hr 
Existing aerators 

1.5 Hp/basin 
One additic1nal 

SAE of Aeration System 1.5 kg 02'kW-hr 

Aeration  Power Required 1.1 kW/basin 

Section 4:  Mixing System Design 

1.0 W/m3
 Design Mixing Intensity 5 Hp/MG 

Mixing Power Required 6.8 Hp/basin 5.0 kW/basin 

• indicates assumed values 

 

 

 

 
 

Blue Lake Wastewater Treatment System   
Existing Loading Prepared By SMF 
Summer  Conditions 
Basin 2 

 11/6/2013 

 Section 1: Process Parameters   
 

AAF Design Flow 

Influent BOD5 

Design Effluent BOD5 

 
Influent NH3-N 

Design Effluent NH3-N 

0.14 MaQ 
 

15 mg/I 
18 lb/day 
5 mg/I 
6 lb/day 

25 mg/I 
29 lb/day 
21  mg/I 

25 lb/day 

530 m3/day 
 

 
8 kg/day 

 
3 kg/day 

 
13 kg/day 

 
11 kg/day 

 

Basin Temperature (Max) 
 

Elevation 
 

Section 2:  Basin Geometry 
Pond 2 

65 degrees F 
 

100 ft MSL 

18 degrees C 
 

30 m MSL 

Total Volume 1.35 MG 5,110 m3
 

 

HRT 9.61 davs@ ADWF 

 
Section 3: Aeration Requirements 

AOR Calculation 
 

BOD5 Removed 

NH3-N Removed 
 
 
 
 

 
Total AOR to system 

 

 

SOR Calculation 

12 lb/day 

5 lb/day 
 

 
2.5 lb 02/lb BOD5 

4.6 lb 02/lb NH3-N 

5 kg/day 

2 kg/day 
 

 

2.5 kg 02/kg BOD5 

4.6 kg 02/kg NH3-N 

 

SOR = (AOR) • (C s2o ) 

( aJ·rp·cs-  C wJ  ·r1.024)T·20
 

 

Where: 
 
 

b = 

t = 

W = 

0.80 . c. =  9.37 

0.95 . Cw = 2.0 

1.03 Cs20 =  9.09 
1.00 Temp =  18 

Therefore: 
SOR = 

SOR = 

87 lb 02/day 

4 lb 02/hr/basin 

40 kg 02/day 

2 kg 02/hr/basin 
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•  ind1ca1es  assumed  values 

 

 

 

 

Blue Lake Wastewater Treatment System   
Existing Loading Prepared By SMF 
Summer Conditions 
Pond 1B 

 11/6/2013 

 Section 1: Process Parameters   
 

 

AAF Design Flow 
 

 
Influent BOD5 

Design Eflluent BOD5 

Influent NH3-N 

Design Effluent NH5-N 

 
Basin Temperature  (Max) 

 
Elevation 

 
Section 2:  Basin Geometry 
Pond 1B 

 

 

0. 14 MGD 
 

 

BB mg/I 
103 lb/day 

15 mg/I 
18 lb/day 
32 mg/I 
37 lb/day 
25 mg/I 
29 lb/day 

 
65 degrees F 

 
100 I t MSL 

 
530 m3/day 

m3/day 
 
 

47 kg/day 
 

 

8 kg/day 
 

17 kg/day 
 

13 kg/day 
 

16 degrees C 
 

30 m MSL 

Total Volume 2.25 MG B,517 m3
 

 

HRT 16.00 dw @ ADWF 
 

Section 3: Aeration Requirements 
AOR Calculation 

 

BOD5 Removed 

NH3-N Removd 

 
 
 
 

 
Total AOR to system 

SOR   Calculation 

B5 lb/day 

8 lb/day 
 

 
2..5 lb Oi!b BODs 

4.6 lb O;!"lb NHrN 

248 lb 0,,/day 

39 kgfday 

3 kg/day 

 
2..5 kg O;!"kg BOD5 

4.6 kg 02:"kg NHs-N 
 

 

113 kg 0-).day 

SOR = (AOR}  " IC..,,) 

( a)' /JJ • c,.c..J • (1.024) •..., 
 

Where : 
 

 
a = 

b = 

I= 

W ·= 

o.ao · c.=  9.78 

0.95 . Cw = 2.0 

1.08 Cr® =  9.09 
1.00 Temp =  16 

Therefore: 
SOR = 

SOR = 

425 lb 02/day 

18 lb 02'hr/basin 

193 kg O  day 

8 kg 02'hr/basln 

Type of Aerator Aerator 

SAE of Aeration System 2.5 lb O,,!Hp·hr 
Existing aerators 

1.5 kg O;!"kW-hr 

Aeration Power Required 7.1  Hp/basin 
One additional 

5.3 kW/basin 

 Section 4:  Mixing System  Design   

Design Mixing Intensity 

Mixing Power Required 

5 HpfMG  

11.3 Hp/basin 8.4 kW/basin 



Page 5 of 5 

• indicates assumed values 

 

 

 
 
 

 
Blue Lake Wastewater Treatment System 
Existing Loading 
Summer Conditions 
Basin 1A 
Section 1:  Process Parameters 

 

 
 
 
 
 

Prepared By SMF 
116/2013 

 

AAF  Design  Flow 

Influent  BODs 

Design Effluent BOD5 

 
Influent NH3-N 

Design Effluent NH3-N 

 
Basin Temperature (Max) 

 
Elevation 

0.14 MGD 
 

231 mg/I 
270 lb/day 
88 mg/I 

103 lb/day 
35 mg/I 
41 lb/day 
32 mg/I 

37 lb/day 
 

65 degrees F 
 

100 ft MSL 

530 m3/day 
 

 
123 kg/day 

 

 

47 kg/day 
 

 

19 kg/day 
 

 

17 kg/day 
 

18 degrees C 
 

30 m MSL 
 

 Section 2:   Basin Geometry   
Pond 1A 

Total Volume 0.91 MG 3,445 m3
 

 

HRT 6.51 davs@ ADWF 
Section 3: Aeration Requirements 

AOR Calculation 
 

BOD5 Removed 

NH3-N Removed 
 
 
 
 

 
Total AOR to system 

 

 

SOR Calculation 

167 lb/day 

4 lb/day 
 

 

2.5 lb O:flb BOD5 

4.6 lb 02/lb NH3-N 

76 kg/day 

2 kg/day 
 

 

2.5 kg O:fkg BOD5 

4.6 kg 02/kg NH3-N 

 

SOR = (AOR) • (C s20 ) 

( a)*{{J° C,- Cw} °(1.024)'-' 0
 

 

Where : 

a = 

b = 

t = 

W = 

0.80 * Cs =  9.78 

0.95 . Cw = 2.0 

1.07 Cs20 =  9.17 
1.00 Temp =  16 

Therefore: 
SOR = 

SOR = 

754 lb 02/day 

31 lb 02/hr/basin 

343 kg 02/day 

14 kg 02/hr/basin 

Type of Aerator Aerator 
 

 

SAE of Aeration System  2.5  lb 02/Hp-hr 

Existing aerators 
Aeration Power Required 12.6 Hp/basin 

One additional 
Section 4:  Mixing System Design 

 
 

 

 

9.4 kW/basin 

 

Design Mixing Intensity 5 Hp/MG 1.0 W/m3
 

 

Mixing Power Required 4.6 Hp/basin 3.4 kW/basin 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXISTING WINTER 
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•indicates assumed values 
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Blue Lake Wastewater Treatment Facility   
Existing Loading Prepared By  SMF 
Winter Conditions 
Basin 4 

 111612013 

 Section 1:  Process Parameters   

 
Peak Daily Flow 

Influent  BOD5 

 
Design Effluent BOD5 

 

Design Effluent NH3-N 

Basin Temperature (Max) 
 

Elevation 
 

Section 2:   Basin Geometry 
Pond 4 

0.4 MGD 
8 mg/I 

28 lb/day 
4  mgfi 
0 lb/day 
9 mg/I 

29 lb/day 
8 mg/I 

26 lb/day 
 

54 degrees F 
 

100 ft MSL 

 
 

 
13 kg/day 

 
0 kg/day 

 
13 kg/day 

 
12 kg/day 

 
12 degrees C 

 
30 m MSL 

Total Volume 2.66  MG 10,069 m; 

 
HRT 6.65 days @MMWWF 

 

AOR Calculation 
 

BOD5 Removed 
NH3-N Removed 

 
 
 
 
 

Total AOR to system 

SOR  Calculation 

28 lbfday 

3 lbfday 
 

 

2.5 lb Oi/lb BODs 

4.6 lb Oi/lb NH3-N 

85 lb 02'day 

13 kgfday 

2 kg/day 
 

 

2.5 kg OVl<g BODs 

4.6 kg Oi/k.Q NHa-N 

 
39 kg 02'day 

SOR - (AOR) • !C.,.J 
(a)"( /J " C,- C.,,) " (1 024) r"• 

 

Where: 
 

 

(\   - 

(1 
 

n - 

0.80 . c.= 10.71 
0.95 . Cw ::: 2.0 

1.18 Co20 =  9.09 
1.00 Temp =  12 

Therefore : 
SOR = 

SOR = 

144 lb OiJday 

6 lb 02fhrfbasin 

65 kg Di/day 

3 kg 02fhr/basin 

Type of Aerator Aerator 

SAE of Aeration System 2.5 lb 02/Hp-hr 
Existing aerators 

1.5 kg Oi/kW-hr 

Aeration Power Requirec! 2.4 Hp/basin 
One additional 

1.8 kW/basin 

 Section 4:  Mixing System Design   

Design MiXing Intensity 5 Hp/MG 1.0 W/m3
 

Mixing Power Required 13.3 Hp/basin 9.9 kW/basin 



Pa,ge 2 al 5 

• lndlcaies assumed values 

 

 

0.80 . c.= 10.71 
0.95 • Cw: 2.0 

1.18 c.20 = 9.09 

1.00 Temp : 12 

 

 

 
Blue Lake Wastewater Treatment Facility   
Existing Loading Prepared By SMF 
Winter Conditions 
Basin 3  1116/2013 

Section 1: Process Parameters   
 

Peak Dally Flow 
lnnuent BOD 

 
Design Effluent BOD5 

 

 
 

Design Effluent NH:;N 
 

 
 

Basin Temperature (Max) 
 

Elevation 
 

Section 2:  Basin Geometry 
Pond 3 

0.4 MGD 
14  mg/I 
4 7 lb/day 
8 mg/I 

28  lb/day 
9 mg/I 

31 lb/day 
9 mg/I 

29 lb/day 
 

54 degrees F 
 

100 ft MSL 

 
 
 

21 kg/day 
 

kg/day 

14 kg/day 

13 kg/day 
 

12 degrees C 
 

30 rn MSL 

Total Volume 1.28 MG 4,845 m3 

 
HRT 3.20 days @MMWWF 

 
AOR Calculati. on 

 

BOD5 Removed 

NH3-N Removed 
 
 
 
 
 

Total AOR to system 

SOR  Calculation 

19 lb/day 

2 lb/day 
 

 
2.5 lb O;illb BOD5 

4_6 lb O  lb NH3-N 

 
56 lb O:ifday 

8 kg/day 

1 kg/day 
 

 
2.5 kg O;ilkg BOD5 

4.6 kg O:iJkg NH3-N 

 
25 k.g O;ilday 

SOR z (AOFI) • (C ,,.) 

( a)'(fl " C,·CN) ' ( 1-024)'" 0 

 

Where: 
(\ 

(J 

7 = 

D 
 

Therefore: 
 
 
SOR = 

SOR = 

 

 
94 lb 02/day 

4 lb 02'hr/basin 

 
 

43 kg O'lfday 

2 kg O:i/hr/basln 

 
Type of Aerator 

 
Aerator 

 

SAE of Aeration System  
Existing aerators 

1.5 kg O:ikW-hr 

Aeration Power Required  1.6 Hp/basin 
One additional 

- 1-2 kW/basin 

 Section 4:  Mixing System Design   
 

Design Mix ing Intensity 5 Hp/MG 1.0 W/m3
 

 
Mlxing Power Required 

 
6.4 Hp/basin 4.8 kW/basin 



Blue Lake Wastewater Treatment Facility 
Existing Loading Prepared By SMF 

• lndlcates assumed values 

 

 

Winter Conditions 
Basin 2 

11/6/2013 

 Section 1:  Process Parameters   
 

Peak Dally Flow 
Influent BOD0 

 
Design Effluent BOD.s 

 
lnHuent NH:r-N 

Design Effluent NHTN 

 

 
Basin Temperature (Max) 

 
Elevation 

 

Section 2: Basin Geometry 
Pond 2 

 
0.4 MGD 
23 mg/I 
77 lb/day 
14 mg/I 
47 lb/day 
10 mg/I 
33 lb/day 
9 mg/! 

31 lb/day 
 

54 degrees F 
 

100 ft MSL 

 

 
 
 

35 kg/day 
 

21  kg/day 
 

15 kg/day 
 

14 kg/day 
 

12 de.grees C 
 

30 m MSL 

Total Volume 1.35 MG 5,110 m3 

 
HRT 3.36 days @MMWWF 

 
AOR Calculation 

 

BOD  Removed 

NHJ-N Removed 
 

 
 
 
 
 

Total AOR to system 

SOR  Calculatlon 

30 lb/day 

2 lb/day 
 

 

2.5 lb O:iJlb BOD5 

4 .6 lb O  lb NH3·N 
 

84 lb O/day 

14 Kgfday 

1 kg/day 
 

 

2.5 kg O,jkg BOD5 

4.6  kg Oz/kg NH3-N 

38 kg O,Jday 

SOR • (AOR}  ' (C .,.) 

(«J"({J • C,- C,.J • (1 024/ ·20
 

 

Where : 

" 
fJ 

 
fl 

 

 
0.80 . 

0.95 . 

1.18 

1.00 

C.=  10.71 
cw = 2.0 

Co20 =  9.09 
Temp = 12 

Therefore: 
SOR = 

SOR = 

142  lb Oz/day 

6 lb 02'hr/basin 

64 kg    /day 

3 kg 02/hr/basin 

Type of Aerator 

SAE of Aeration System 

Aerator 

2.5  lb 02/Hp-hr  
Existing aerators 

Aeration Power Required 2.4  Hp/basin 
One additional 

1.B kW/basin 

 Section 4:  Mixing System Design   

Design Mixing Intensity 5 Hp/MG 1.0 Wlm 

Mixing Power Required 6.8 Hp/basin 5.0 kW/basin 



Blue Lake Wastewater Treatment Facility 
Existing Loading Prepared By SMF 

• 1ndlcau.s a..;umed values 

 

 

Winter Conditions 
Basin 1B 
Section 1:  Process Parameters 

 
Peak Daily Flow 

Influent BODs 

Design Effluent BOD5 

 
Influent NH:rN 

Design Effluent NH3-N 

 
Basin Temperature (Max) 

 
Elevation 

 
Section 2: Basin Geo.metry 
Pcmd 16 

 

 
 
 
 

0.4 MGD 
 

48 mg/I 
160 
23 mg/I 
77 lb/day 
11 mg/I 
35 lb/day 
10 mg/I 
33 lb/day 

 
54 degrees F 

 
100 ft MSL 

1115/2013 
 
 

 

1,514  m31day 
 
 

73 kg/day 
 

35 kg/day 
 

16 kg/day 
 

15 kg/day 
 

12 degrees c 
 

30 m MSL 

Total Volume 2-25 MG 8,517 m3 

 
HRT 5.63 days @MM\/\11/VF 

 
AOR Calculation 

 

BOD_5 Removed 

NH3-N Removed 
 
 
 
 
 

Total AOR lo system 

SOR Calculation 

83 lb/day 

2 lb/day 
 

 

2.5 lb Oz/lb BOD5 

4 .6  lb O;illb NH3·N 

 
218 lb O:lday 

38 kg/day 

1 kg/day 
 

 

2.5 kg O:ifkg 60D5 

4.6 kg O:zlkg NH3-N 

99  kg O.jday 

SOR • (AOR) ' (C ,,.) 

( IX}"{{J " C ,·Cw)  " (1.02)'°"'  
 

Where: 
 
 
 

II 
 

 

T = 
{"!  

0.80 . c.= 10.71 
0.95 . Cw = 2.0 

1.18 C io =  9:09 

1.00 Temp =  12 

Therefore; 
SOR = 

SOR = 

366 lb O:zlday 

15 lb O:ifhr/basln 

166  kg 0-lfday 

7 kg O;lhrlbas n 

Type of Aerator Aerator 

SAE or Aerat!on System 2.5  lb O,IHp·hr 
E.xJsting aerators 

1.5 kg O:zlkW-hr 

Aerauon Power Required 6.1 Hp/basin 
One additional 

Section 4:  Mixing System Design 

4.5 kW/basin 

Design Mixing Intensity 5 Hp/MG 1.0 Wim3
 

Mixing Power Required 11.3 Hp/basin 6.4  kW/basin 



• Indicates assumeo volues 

 

 

Blue La_ke Wastewater Treatment Facllity 
Existing Loading 
Winter Conditions 

 

 
Prepared By SMF 

 
 
 

11/6/2011 
Basin 1A RevlsJon:  

 
  Section 1:  Process Parameters   

AWWF   Peak Flo1ign Flow 0.40 MGD  1,514 m3fday 

Influent BOD6 80 mg/I   
 

Design Effluent BOD5 
270 lbfday 
46 mgll 

 123 kg/day 

 
Influent NH:rN 

160 lb/day 
11 mg/I  73 kg/day 

 
Design Effluent NH,-N 

37 lb/day 
10 6 mg/I  17 kgfday 

 35 lb/day  16 kgfday 

Basin Temperat ure (Max) 54 degrees F  12 degrees C 

Elevation 100 ft MSL  30 m MSL 

 Section 2:   Basin Geometry  
Pond 1A 

Total Volume 0.91 MG 
  

3,445 rn3 

HRT 2.28 days @MMWWF   

 
AOR Calculation 

   

BOD5 Removed 110 lb/day  50 kg/day 

NH3-N Removed 2 lbfday  1 kg/day 

 2 5 lb 02'1b BODs  2.5 kg O;/kg BOD5 

 4.6 lb 02'f b NH:rN  4.6 kg Otkg NH3·N 

Total AOR to system 282 lb Otday  128 kg 02'day 

SOR Calculation    

SOR : (AOR) "(Cm)   

 (a}'(fJ " C ,·C w) '(1.024/""    

Where:    
(\ 0.80 . C,= 10.71  
(J 0.95 . C,., = 2.0  
7 1.17 c.20 "' 9 17  
!l 1.00 Temp = 12  

 

?age 5 or 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Therefore: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SOR = 479  lb Ofday 

SOR = 20  lb 0-thrlbasin 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
218  Kg 0-jday 

9 kg Oi/hr/basln 
 

Type or Aerator Aera tor 
 

SAE of Aeration System  2.5 lb OiJHp-hr 
Existing aerators 

Aeration Power Required 8.0 Hpfbasin 
One additional 

Section 4:  Mixing System Deslgn 

1.5 kg 02/kW-hr 
 

5.9 kW/basin 

 

 
Design Mixing Intensity 

 
15 HpfMG 

 
3.0 Wfm3

 

Muong Power Required 13.7 Hpfbasin 10.2  kW/bas in 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

WITH BREWERY SUMMER 
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• indicates assumed values 
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Blue Lake Wastewater Treatment System 
Brewery Loading 
Summer Conditions 
Basin 4 

 

 
Prepared By SMF 

Revision: 

 

 Section 1:  Process Parameters   
 

AAF Design Flow 0.14  days@ AOWF 
0.4 days @MMWWF 

 

530  m3/day 

Influent B0D5 2 mg/I 
2 lb/day 

 
1 kg/day 

Design Effluent BOD5  <1 mgfl 
lb/day 

Influent NH3-N 18 mgfl 
lb/day 

Design Effluent NH:rN 14 mg/I 

16 lb/day 

Basin Temperature (Max) 65 degrees F 
 

Elevation 100 ft MSL 

 
O kg/day 

O kg/day 

7  kg/day 

18 degrees C 
 

30 m MSL 
 

Section 2: Basin Geometry 
Pond 4 

Total Volume 2.66 MG 
 

HRT 19.00 davs@ AOWF 

 
AOR Calculation 

 

 

9005 Removed 2 lb/day 

NH3-N Removed - 16  lblday 
 

2.5 lb 02'1b BOD5 

4 .6 lb Oiflb NR3-N 

 

Total AOR to system -70  lb OJday 
Section  3: Aeration   Requirements 

SOR Calculation 
 

 
SOR (AOR} ' (C,,,.) 

r arf p ·c,- c,,J ·( ' OU) ,.,. 

10,069 m3
 

 
 
 
 

 
1 kg/day 

-7 Kg/day 
 

 
2.5 kg O,lkg BOD5 

4.6 kg Oi/k.g NHrN 
 

 
-32 kg 02'day 

 

Where: 

0.80 . c.= 9.37 

(I 0.95 . C,,= 2.0 

T    = 1.03 Coio =  9.09 

ri   - 1.00 Temp =  18 

Therefore : 

SOR = -121 lb Oz/day 

SOR = -5 lb O /hr/basin 

-55 kg OiJday 

-2 kg 02'hrlbasin 

Type of A erator Aera tor 
 

 
SAE of Aeration System  2.5 lb 02/Hp-hr 

E><isting aerators 
Aeration Power Required -2.0 Hp/basin 

One additlonal 
Section 4: Mixing System Design 

 

 
1.5 ·kg 02/kW-hr 

 

 
-1.5 k.Wlba.sin 

 

Design Mi><ing Intensity 5 Hp/MG 1.0  Wlm3
 

 

Mixing Power Required 13. 3 Hp/basin 9.9 kW/basin 



• indicates assumed values 
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Blue Lake Wastewater Treatment System 
Brewery loading 
Summer Conditions 
Basin 3 

 

 
Prepared By SMF 

Revision: 

 Section 1:  Process Parameters   
 

AAF Design Flow 0.14 davs@ AQWF 
0.4 days @MMWWF 

Influent BOD5 6 mg/I 
7 lblday 

Design Effluent BOD5 2 mg/I 
2 lblday 

Influent NHrN 21 mgll 
25 lblday 

Design Effluent NH3-N 18 mgll 
21 lblday 

 
Basin Temperature (Max) 65 degrees F 

 
Elevation 100 ft MSL 

530 m3tday 
 
 

3 kglday 
 

1 kglday 
 

11 kglday 
 

10 kglday 
 

18 degrees C 
 

30 m MSL 
 

Section 2:  Basin Geometry   
Pond 3 

Total Volume 1.28 MG 4.845 m3
 

 
HRT 9.15 dava@ l>.DWF 

Section 3: Aeration Requirements 
AOR Calculation 

 

BOD5 Removed 

NHrN Removed 

5 lb/day 

4 lb/day 

2 kg/day 

2 kg/day 
 

2.5 lb 02'lb BOD; 

4.6 lb Oi!b NHrN 

2.5 kg 02/kg BODs 

4.6 kg 02'k9 NHrN 
 

Total AOR to system 28 lb O?fday 13 kg Oiday 
 

SOR Calculation 
 

SOR = (AOR) ·re'®} 
( a}"{P" C ,- C,.J " (1.024)'.,. 

 

Where: 
 
 

1'.1   - 

(1 

T 

0.80 . c.= 9.37 
0 95 . C..= 2.0 

1 03 C.io "-  9.09 
1 00 Temp =  18 

Therefore: 

SOR = 

SOR = 

49 lb 02/day 

2 lb Olhr/basin 

22 kg ·02/day 

1 kg 07/hr/basin 

Type of Aerator Aerator 

SAE of Aeration System 

Existing aerators 

1.5 kg O/kW-hr 

Aeration Power Required  0.8 Hplbasin 
One aclditional 

0.6 kW/basin 

 Section 4:  Mixing System Design   

Design Mixing Intensity 5 HplMG 1.0  W/m3
 

Mixing Power Required 6.4 Hp/basin 4.8 kW/basin 
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• fndlcales ass\Jmed values 

 

 

1

 
 
 
 
 
 

Blue Lake Wastewater Treatment System 
1     Brewery Loading 
Summer   Conditions 
Basin 2 
Section 1: Process Parameters 

 
 
 
 
 
 

Prepared By SMF 

Revision: 

 

 

AAF  Design Flow 
Influent  BOD, 

 

 

Design Effluent BODs 
 

 

lnflµent NH:rN 

Design Effluent NH:rN 

 
0.14 dm@ AOWF 

19 mg/1 

22 lb/day 
6 mgfl 

7 lb/day 
25 mg/1 

29 lb/day 
21 mg/I 

25 lb/day 

530 m3/day 
 

10 kg/day 
 

3 kg/day 
 

13 Kg/day 
 

11 kg/day 
 

Basin Temperature (Max) 65 degrees F 
 

Elevation 100 ft MSL 

 

 

18 degrees C 
 

 

30 m MSL 
 

Section 2: Basin Geometry 
Pond 2 

Total voiurne 1.35 MG 
 

HRT 9.61 davs@ ADWF 
Section 3: Aeration Requirements 

AOR Calculation 
 

 

BOD5 Removed 15 lb/day 

NHrN Removed 5 lb/day 
 

 
2.5 lb O;ilb BOD5 

4.6 lb 0.zilb NHrN 
 

Total AOR to system 59 lb O;iday 
 

SOR Calculatron 
 

SOR • (A OR) ·re ,,.;   
( a)'(JJ • C,· C w) • ( 1 024)'"'"  

 

 
 

5,110 1) 3 

 
 
 
 
 

7 kg/day 

2 kg/day 
 

 
2.5 kg O:zfkg BOD5 

4.6 kg O;!kg NH3-N 

27 kg O.,Jday 

 

Whe re: 
(I       = 0.80  . c.=  9.37 

(J 0.95 • Cw = 2.a 

T 1.03 Co20 =  9.09 

n 1.00 Temp =  18 

Therefore: 

SOR = 103 lb O;iday 
SOR = 4  lb Oifhr/basin 

47 kg O;fday 

2 kg O;fhr basin 

Type of Aerato r Aerator 

SAE of Aeration System  2.5 lb 02/Hp-hr 

Existing aerators 
Aeration Power Required  1.7 Mp/basin 

One additional 

1.5 kg O:ifkW-hr 

1.3 kW/basin 

 Section 4:  Mi>dng System Design   

Design Mixing Intensity 
Mixing Power Required 

5 Hp/MG 
6.8  Hp/basin 

1.0 W/m3
 

5.0 kW/basln 
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• Indicates assumed values 

 

 

 

 
Blue Lake Wastewater Treatment System 

1   Brewery  Loading 
Summer   Conditions 
Basin  1B 

 

 
Prepared By SMF 

 Section 1 : Process Parameters   
 

AAF Design Flow 0.14  MGD 

Influent BOD5 117 mg/I 
137 lb/day 

Design Effluent BOD5 19 mg/I 
22 lb/day 

Influent NH3-N 32 mg/I 
37 lb/day 

Design Effluent NH3-N 25 mg/I 
29 lb/day 

 
Basin Temperature (Max) 65 degrees F 

Elevation 100 ft MSL 

Section 2:   Basin Geometry 
Pond 1B 

 
530 m /day 

 

 
 

62 kg/day 

 
10 kg/day 

 
17 kg/day 

 
13 kg/day 

 
16 degrees C 

 
30  m MSL 

Total Volume 2J15 MG 
 

HRT 16.00 dal:'.!l@ .8!JWE 
 

AOR Calculation 
 

 

BOD5 Removed 114 lb/day 

NHrN Removed a lb/day 

6.517 m 3 

 
 
 
 
 

52 kg/day 

3 kg/day 
 

 
 
 

Section 3: Aeration Requirements 

2.5 lb 02/lb BOD5 

4.6 lb O}lb NHJ- N 

2.5 kg O:iJkg BODs 

4.6 kg 02/kg NHrN 

Total AOR to system 321 lb OiJday 

SOR   Calculation 

SOR = (AOR)  • (C''°) 

( a}"{fJ" C ,- C,,J • (1.024) ''*' 

146 kg 02'day 

 
Where : 

 

 

(1 

T 

0 

 
0.80 . c.= 9,78 

0.95 . C,, = 2.0 

1.08 c.  =  9.09 

1.00 Temp =  16 

Therefore: 

SOR = 

SOR = 

550 lb 02fday 

23 lb 02/hrfbas1n 

250 kg Oif day 

10 kg 02/hrlbasin 

Type of Aerator Aerator 

 
SAE of Aeration System  2.5 lb O;!Hp-hr 

Existing aerators 
Aeration Power Required 9.2 Hp/basin 

One additional 

 
1.5 kg O:zlkW-hr 

 
6.8 kWlbasin 

 Section 4:   Mixing system  Design   
 

 

Design Mixing Intensity 
Mixing Power Required 

5 Hp/MG 
11.3 Hp/basin 

1.0 Wlm3
 

8.4  kW/basin 
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• indicates assumed values 

 

 

 

 
Blue Lake Wastewater Treatment System 
Brewery Loading 
Summer Conditions 
Basin 1A 

Prepared By  SMF 

 Section 1: Process Parameters   
 

 
AAF  Design Flow 

Influent BOD:; 
 

Design Effluent 9005 

 
Influent NH-N 

 
 

 
 
 

Basin Temperature (MID() 
 

Elevation 
 

Section 2:   Basin Geometry 
Pond 1A 

0.14 MGO 530 m31day 
308 mgll 
360 lblday 163 kglday 
117 mg/I 
137 lb/day 62 kglday 
35 mgll 
41 lb/day 19 kglday 
32 mg/I 
37 lb/day 17 kg/day 

 
65 degrees F 18 degrees C 

 
100 ft MSL 30 m MSL 

Total Volume 
 

HRT 
 

Section 3:Aeration Requirements 
AOR Calculation 

0.91 MG 3,445 m 
 

6.51 gm 

 

BOD5 Removed 
NH:rN Removed 

223 lb/day 

4 lb/day 

101 kg/day 

2 kg/day 
 

 
 
 
 
 

Total AOR to system 

SOR Calculation 

2.5 lb 02/lb BODs 

4.6 lb 02/lb NH:r.N 

2.5 kg Q:zlkg BODs 

4.6 kg O:z/kg NH1·N 

SOR = (AOR) • (C , ) 

( a) •(p • C,·Cw} • (1. 024) '"° 
 

Where;  
a  - 
{$   - 

T 

() - 

 
 

0.80 . 

0.95 . 

1.07 
1.0·0 

 

c.= 
Cw = 

C112D = 
Temp = 

 
 

9.78 

25 
9.17 

16 
 

Therefore : 
 
 

SOR = 

SOR = 

 
 

1,070 lb 02'day 

45 lb 02'hr/basin 

 
486  kg 02/day 

20 kg 02'hr/basin 

 

Type of Aerator 

SAE of Aeration System 

 

Aerator 
 

2.5 lb 02/Hp-hr  
Existing aerators 

Aeration Power Required 17.8 Hplbasin 
One additional 

13.3 kW/basin 

 Section 4:  Mixing System  Design   
 

Design Mixing Intensity 5 HplMG 1.0  Wlm3
 

 
Mixing Power Required 

 
4.6 Hp/basin 3.4 kW/basin 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

WITH BREWERY WINTER 
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Blue Lake Wastewater Treatment Facility  
Brewery Loading 
Winter Conditions 
Basin 4 
Section 1: Process Parameters 

Prepared By SMF  

6/1112013 

 

Peak Day Flow 
lnnuent  8005 

 
Design Effluent BOD 

 
Influent NH:rN 

Design Effluent NH,-N 

 
Ba,sln Temperature (Max) 

 
Elevation 

 

Section 2:  Basin Geometry 
Pond 2 

0.4 days @MMWWF 
11 mg/I 
38 lb/day 
6 mg/I 

21 lbfday 
9 mgfl 

30 lb/day 
8 mgfl 

26 lbfday 
 

65 degrees F 
 

100 ft MSL 

 

 
 

17 kg/day 
 

10 kg/day 
 

14 kg/day 
 

12 kg/day 
 

18 degrees C 
 

30 m MSL 

Total Volume 
 

 
 
 

AOR Calculation 
 

BOD5 Removed 

NH3-N Removed 
 
 
 
 
 

Total AOR lo system 

SOR Calculation 

2.66 MG 
 

6,65 days @MMWWF 
 
 
 
 

17 lb/day 

4  lb/day 
 

 
2.5 lb Oi/lb BODs 

4 .6 lb Oi/lb NH3-N 

 
61 lb OiJday 

10,069 m3 

 
 
 
 
 

B kg/day 

2 kg/day 

 
2.5 kg OiJkg BODs 

4 .6 kg Otkg NH3- N 

 
28 kg O,/day 

SOR (AOR) • (C.,.) 

( a)'{fJ ' C.- Cw} ' (I 024)''"' 
 

Where: 
(\ 

 
 
 
 
 

 

() 

0 80  • c..=  9.37 

0.95 . C,,= 2.0 

1.03 c,2C = 9_09 
1.00 Temp =  18 

Therefore: 
SOR = 

SOR = 

106 lb O:zfday 

4 lb O:z(hr/basin 

46 kg 0-jday 

2 kg O;ilhr/basin 

Type of Aerator Aerator 

SAE of Aeration System 2.5  lb O;,!Hp-hr 
Existing aerators 

1.5 kg O:i/kW-hr 

Aeration Power Required 1.8 Hp/basin 
One additional 

1.3 kW/basin 

 Section 4:  Mlxlng System Design   

Design Mixing Intensity 

Mixing Power Required 

5 Hp/MG  

13.3 Hp/basin 9.9 kW/basin 
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• lndlea1as assumed values 

 

 

 

 

Blue Lake Wastewater Treatment Facility   
Brewery Loading Prepared By  SMF 
Winter Conditions  11/1612013 
Basin 3   

 Section 1 : Process Parameters   
 

Peak Day Flow 
Influent 8005 

 
Des gn Efflue-nt 8005 

 
Influent NH3-N 

Desfgn Effluent NHrN 

0.4 MGD 
Hl mg/I 

63 lb/day 
11 mg/I 
38 lb/day 
9 mgn 

31 lb/day 
9 mg/I 

30 lb/day 

 

 
 

29 kgfday 
 

17 kgtday 
 

14 kg/day 
 

14 kg/day 

Basin Temperature  (Max) 
 

Elevation 

 
54 degrees F 12 degrees C 

 
100 ft MSL 30 m MSL 

 
 Section 2:  Basin G.eometry   
Pond 2 

Total Volume 1.28 MG 4,.845 m3
 

 
3.20 days @MMWWF 

 

AOR Calculation 
 

BODs Removed 

NH:rN  Removed 

25  lbfday 

1  lbfday 

12 kgtday 

1 kg/day 
 

 
 
 
 
 

Total AOR to system 

SOR  Calculation 

 
2.5 lb O:i/lb BOD5 

4.6 lb O:z/lb NH3-N 

 
2.5 kg 02'kg 8005 

4:6 kg Oi}kg NH3-N 
 

32 kg 02'day 

SOR = {AOR) • {C,,,,) 

{(.t.) "{P • c.- C w! '(1024; '·20
 

 

Where: 
 

 
 
 

T 

0 

0.80  . c.=  10.71 
0.95 . Cw = 2.0 

1.18 Csia =  9.09 
1.00 Temp =  12 

Therefore: 

SOR = 

SOR = 

117 lb 02'day 
5  ib 02/hr/basin 

53 kg 02tday 

2 kg 02thr/basin 

Type of Aerator 

SAE of Aeration System 

Aerator 

2.5 lb 02'Hp-hr 1.5 kg 02'kW-hr 

Existing aerators 
Aeration Power Required 1.g Hp/basin 

One additional 
Section 4:  Mixing System Design 

1.5 kW/basin 

 

Design Mixing Intensity 5 Hp/MG 1.0  Wlm3
 

 
Mixing Power Required 

 
6.4 Hp/basin 4.8 kW/basin 
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• Indicates assumed values 

 

 

 

 
Blue Lake Wastewater Treatment Facility   
Brewery Loading Prepared By  SMF 
Winter Conditions 
Basin 2 

 11/6/2013 

 Section 1 : Process Parameters   
 

Peak Day Flow 
Influent BODs 

 
Design Effluent BODs 

 
lnfiuen! NH3-N 

Design Effluent NH3- N 

 
Basin Temperature (Max) 

 
Elevation 

 
Section 2: Basin Geometry 
Pond 2 

0.4  MGO 
31 mg/I 

104 lb/day 
19 mgll 
63 lb/day 
10 mg/I 
33 lb/day 
9 mgll 

31 lb/day 
 

54 degrees F 
 

100 ft MSL 

 

 
 

47 kg/day 
 

29 kg/day 
 

15 kg/day 
 

14 kg/day 
 

12 degrees C 
 

30 m MSL 

Total Volume 
 

 
 
 

AOR Calculation 
 

 
BOD5  Removed 

NH3-N Removed 

 
 
 
 
 

Total AOR to system 

SOR  Calculation 

1.35 MG 
 

3.38 days @MMWWF 
 

 
 
 

41 lb/day 

2 lb/day 
 

 

2.5 lb 02/lb 8005 

4 .6 lb 02/lb NH3- N 
 

 

111 lb 02'day 

5,110 m3
 

 

 
 
 
 

18 kg/day 

1 kg/day 
 

 

2.5 kg 02/kg BOD 

4.6 kg Oa/kg NH3-N 

 
50 kg Oz/day 

SOR = (AOR)  • /C.,.) 

ra}'{ (J • C- C,,J • (1 024) '"-0
 

 

Wher e: 
ll' - 0.80   . 

(i   - 0.95 • 

T  - 1-18 

11 1.00 

c.=  10.71 

Cw = 2.0 

c :10 = 9 09 

Temp = 12 

Therefore : 

SOR = 

SOR = 

187 lb 02/day 

8 lb Oz/hr/basin 

85 kg Ozfday 

4 kg OiJhrlbasln 

Type of Aerator Aerator 

SAE of Aeration System 

EXisting aerators 

1.5 kg Oi/kW-hr 

Aeration Power Required  3.1 Hp/basin 
One additional 

2.3 kW/basin 

 Section 4 : Mixing System Design   

Des gn Mixing Intensity 5 Hp/MG 1.0 Wlm3
 

Mixing P0wer Required 6.8 Hplbasin 5.0 kWlbasm 
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Blue Lake Wastewater Treatment Facility   
Brewery Loading Pfepared By  SMF 
Winter Conditions 
Basin 19  1/612013 

Section 1: Process Parameters   
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Peak Dally Flow 

 

 
 
 
 
 
 
 
 

0.4  MGD  
 

lnnuent BOD5  65 mg/I 

216 IO/day 

 

 
 

98 kg/day 
Design Efflue nt BOD$ 

 
 

 

 

Design Effluent NH3-N 

31 mg/t 
104 lb/day 
n mg/I 
35 IO/day 
10 mg/I 

33 lb/day 

 

 

47 kg/day 

16 kg/day 

15 kg/day 

Basin Temperature (Max) 54 degrees F 
 

Elevalion 100 ft MSL 

12 degrees C 
 

30 m MSL 
 

Section 2:  Basin Geometry 
Pond 1B 

Total Volume 2-25  MG 
 

5.63 days @MMWWF 
 

AOR Calculation 

8,517 ma 

 

B005 Removed 

NH3-N Removed 

112 lb/day 

2 lb/day 
 
 

2.5 lb 02'1b BOD 

4 .6 lb O;iilb NH3-N 

51 kg/day 

1 kg/day 
 
 

2.5 kg Oi/kg BOD, 

4.6 kg O;w'kg NH3·N 
 

Total AOR to system 289  lb 0-jday 

SOR Calculation 

SOR = (AOR} " (C ,,,,) 

( a}'{P" c,.C,.) • (1 024)'· 

132 kg O:;lday 

 

Where: 
(\ 0.80  • c.=  10.71 

(J    - 0.95 . Cw = 2.0 

T 1.18 cl20 =  9.09 

(l 1.00 Temp =  12 

Therefore: 

SOR = 487 lb 02'day 

SOR = 20  lb O;ilhrlbasin 

221 kg Di/day 

9 kg O:i/hr/basln 

Type of Aerator Aerator 
 

 

SAE of Aeration System  3.0 lb O:;/Hp-hr 

Existing aerators 
Aeration Power Required 6.8  Hp/basin 

One ad ditionaJ 
Section 4:  Mixing System Design 

 

 

1.8 kg O:i/kW-hr 

5,0 kW/basin 

 
 

Design Mixing Intensity 

 
 

5  Hp/MG 

 
1.0 W/m3 

Mixing Power Required 11.3 Hp/basin 8.4  kWlbasln 



Page 5 of 5 

• indicates assumed values 

 

 

 

 
Blue Lake Wastewater Treatment Facil ty 
Brewery Loading 

 

 

Prepared By SMF 
 

Winter Conditions 
Basin1A 

 1116/2013 

 Section 1: Process Parameters   
 

Peak Day Flow 
Influent BOD5 

 
Design Effluent BOD5 

 
Influent NHrN 

Design Effluent NHrN 

0.4 MGD 
108 mg/I 
360 lb/day 
65 mg/I 

216  lb/day 
11 mg/I 
37 lb/day 
11 mg/I 
35 lb/day 

 
 

 
164 kg/day 

 
98 kg/day 

 
17 kg/day 

 
16 kg/day 

 
Basin Temperature (Max) 54 degrees F 

 
Elevation 100 ft MSL 

 
12 degrees C 

 
30 m MSL 

 
Section 2:  Basin Geometry 
Pond 1A 

Total Volume 0.91 MG 
 

2.28 days @MMWWF 
 

AOR Calculation 

3,445 m3
 

 

BOD5 Rerpoved 
NH3-N Removed 

144 lb/day 

1 lb/day 

 
2.5 lb 02/lb BODs 

4.6 lb Oi/lb NH3 N 

65 kg/day 

1 kg/day 
 

 

2.5 kg 0-jkg BOD5 

4.6 kg 0-jkg NHrN 
 

Total AOR to system 366  lb 0-jday  
 

SOR Calculation 
 

SOR : (AORJ " (Cao) 

(t:t)"{ P " C,- C.,) ·11 024) '"° 
 

Where: 
ti 0.BO  • c.=  10.71 

0.95 • C,,= 2.0 

T     - 1.17 Ciao =  9.17 

n 1.00 Temp =  12 

Therefore: 
SOR = 620 lb O'l}day 

SOR = 26 lb O'J}hr basin 

282 kg 0-jday 

12 kg O:i/hr basin 

Type of Aerator Aerator 
 

SAE of Aeration System  2.5  lb 02/Hp-hr 
Existing aerators 

Aeration Power Required 10.3 Hp/basin 
One additional 

 
1.5 kg 02/kW·hr 

 
7.7 kW/basin 

 Section 4: Mixing System Design   
 

Design Mhdng Intensity 5 Hp/MG 1.0  Wim3
 

 
Mixing Power Required 4:6 Hp/basin 

 
3.4 kW/basin 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Attachment 2 

Richard Sample Engineering Tech Memo 



 

 

RS   Rlchord Somple Engineering  
1197 Mugnoliu Ave Redding, CA 96001   (530) 242-1 134 Fox (530) 242-1136   emoil  rse@ln tegrlty.com 

 

 
 

DATE: 

TO: 

FROM: 

PROJECT: 

SUBJECT: 

OCTOBER 15, 2013 

STEVE DONOVAN, P.E, SHN CONSULTING ENGINEERS 

RICHARD A. SAMPLE, P.E. 

BLUE LAKE WWTP - MRB EXPANSION STUDY 

ELECTRICAL REVIEW AND RESPONSE 

On Friday, September 20, I performed a site visit and documented the existing plant electrical. 
was  able  to  open  all  equipment,  with  the  exception  of the  plant  service  disconnect  switch, 
photograph and take notes regarding ratings I loads and record actual voltage readings using a 
multi-meter probe as necessary for my work. 

 
As  requested,  I have evaluated the existing overall plant power system to determine  it's ability to 
support additional aeration mixer equipment. 

 
My response is as follows: 

 
1. The existing plant power service is limited to 1OOA at 230V, 3-phase by the service disconnect 

switch. The conductors, with illegible rating labeling, appear to be sized for 1OOA also. The 
conduit coming from the utility pole is 2 inch diameter, large enough for a 200A service but the 
conductors appear (visually from the ground) to be sized for 1OOA. 

 
2. The pole-mounted utility service transformers are an Open-Delta configuration made up of (1) 

15KVA (labeled) single phase transformer and (1) 25KVA (assumed based on size as is 
unlabeled). These two transformers combined create a three phase secondary service derived 
from a single phase primary overhead utility distribution system. The transformer combined 
rating of 45KVA is undersized for the calculated plant load of 51KVA, but it is not uncommon for 
utility companies to serve loads above the transformers rating. 

 
3. The addition of either (2) 5 HP aeration mixers or (1) 7-1/2 HP aeration mixer will create an 

overall plant loading which exceeds the capacity and rating of the plant service. 
 

4. The existing plant service panel is rated 200A, and as such would not require replacement. 
 

5. The attached load calculation show loading of the plant based on a combination of existing 
loads and (2) new 5HP aeration mixers. 

 
6. The attached overall plant power One-Line Diagram shows the plant as it would be configured 

with the additional mixers. Associated notes giving additional information and a description of 
work to be performed are listed on a separate attachment. 

7. The attached cost estimate shows a breakdown of construction costs for reference purposes . 

Attachments: 
Load Calculations 
One-Line Diagram 
One-Line Diagram Notes 
Construction Cost Estimate 

Blue Lake WWTP - RSE Memo 1 (10-15-13) 



 

 

ORKS AREA LOADS 
Channel Grinder, 240V, 3-phase , Muffin Monster Cont Panel 

NO. HP LOAD UTIL GEN UTIL GEN 

 

 
 

 
 

 
 

 
  

 
 

In-Channel Auger, 240V, 3-phase, Muffin Monster Cont Pnl 3,5 2 2.8 0.2  0.6 - 

 

 Mixer No.2 (Middle position in basin) 240V , 3-phase 

Mixer No.3 (Farthest position in basin) 240V , 3-phase 

I Future Mixer No. 4 (beyond baffle) 240V, 3-phase 

' Future Mixer No. 5 (beyond baffle) 240V, 3-phase 

 

SERVICE LOAD CALCULATION 
Richard Sample Engineering 

PROJECT:  WWTP - MRB EXPANSION STUDY DATE: 10/15/13 
OWNER:  CITY OF BLUE LAKE JOB NO: 1306 

BY: RICHARD A. SAMPLE, P.E. ENGINEERING  REPORT PHASE 
 
 

EQUIP. NO. 
 

HEADW 

 

DESCRIPTION OF LOAD 
NOTE   LOAD  CON. DEM. FACT DEM. LOAD 

 
 
 
 

AERATION  BASINS 

Mixer No.1 (Close position in basin) 240V , 3-phase 3 5 6.3 1 6.3 - 
 

 
 
 
 
 
 

CHLORINATION BUILDING 

- 3 5 6.3 1 6.3 
3 5 6.3 1 6.3 

1,3 5 6.3 1 6.3 

1,3 5 6.3 1 6.3 

Chlortec System, 240V, 1-phase Inverter load 
- - 

4 5.2 1 5.2 

 

      

Building lighting 6,7  0.5 1.25 0.6 

Building receptacles 6  2.0 0.5 1.0 

Miscellaneous loads 6  2.0 0.5 1.0 

Pond #4 Recirculation pump 4 2 2.8 0.2 0.6 

Dosing pump, 240V, 1-phase, VFD controller  0.5 0.6 0.2 0.1 
 

OPERATION BUILDING 
Service Panel 120/240V, 3-ehase, 100A, 30 gales  

Operations Building lighting 6,7 0.3 1.25 0.4  

Area pole lighting. (3) polelights @ 300W each 6,7 0.9 1.25 1.1  

Building receptacles 6 2.0 0.5 1.0  

Miscellaneous loads 6 3.0 0.5 1.5  

     - 
------- 

 
 
 
 
 
 
 
 
 
 

 
1306 Blue Lake WWTP 
Load Cale Page 1 of 2 10-15-13 



 

 

LOAD CALCULATION  SUMMARY 
 

CONNECTED LOAD - with future loads (shown 
shaded) UTILITY SERVICE TOTAL AT 480V, 3-PHASE 

KVA 

59.9 

AMPS 

139.0 
 

DEMAND LOAD - with future loads (shown shaded) 
UTILITY SERVICE TOTAL AT 480V, 3-PHASE 

KVA 

50.9 

AMPS 

118.0 
 

MINIMUM SERVICE DESIGN RATING: 1.25 x 118A = 148A 
 

 
 

COMMENTS NOTES: 

1 Equipment proposed by SHN Engineers included for system capacity sizing 

2 Future equipment included for system capacity sizing 

3 Equipment operates continuously, manually operated 

4 Equipment operates intermrttently on automatic controls. 

5 Equipment operated from packaged control panel. 

6 Estimated loads based on panel schedules and field observations 

7 Load factor based on National Electric Code loading requirements 

, _,Ishaded data indicates equipment to be added 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1306 Blue Lake WWTP 
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Blue Lake WWTP  One-line  Diagram  Notes 
 
Note 1 
Existing pole-mounted utility transformers are configured in an "Open-Delta" arrangement 
in order to provide three phase secondary power from a single phase primary distribution 
system. The utility company may choose to upgrade the transformers to serve the 
expanded plant loading, but it is likely that the transformers will remain as existing. 
Note 2 
Access to conductors at termination within the service disconnect was not possible during 
site visit without shutting down all power to the plant. Conduit was measured as 2 inch on 
building exterior which is adequate for carrying conductors rated for expanded plant loads. 
Existing conductors may need to be replaced with new 4/0 conductors if found to be 
undersized for service rated 200 ampere. Construction cost estimate is based on 
replacement of existing conductors with new. 
Note 3 
Existing service disconnect switch rated 100 ampere, 600 volts, is to be replaced with a 
heavy duty, service rated, fused disconnect switch rated 200 ampere, 240 volts, three 
phase. 
Note 4 
New bolt-on breaker to be provided in existing panel 3-pole space position. 
Note 5 
New feeder of approximate length of 250 feet is to be routed underground from the main 
building to new equipment rack location. Feeder is to be (3)#6, (1)#1OG routed in Schedule 
80 PVC conduit. Conduit is to be buried at 18 inches below grade in existing roadway. 
Existing asphalt will be cut, removed and replaced with new. 
Note 6 
New equipment rack located at corner of roadway, approximately 50 feet farther from 
Operations Building than Mixer #3 post mounted breaker panel. 
Note 7 
NEMA 4X rated wireway to be provided. 
Note 8 
Combination motor starter in NEMA 3R enclosure, including fused disconnect switch, 
NEMA starter, ON-OFF selector switch, run & fail indicating lights. 
Note 9 
New jacketed cable furnished by mixer manufacturer. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Blue Lake WWTP Diagram notes 1 (10-15-13) 



 

 

a Trench and backfill 18"D, 18"W 
- 

250 LF 3.00 750 3.00 750 1,500 
b Asphalt replacement 250  LF 5.00 1,250 4.00 1,000 2,250 
c Conduit: Schedule 80 PVC - 1-1/2" 250  LF 4.15 1,038 4.66 1,165 2,203 
d Wire: THHN, copper - No. 6 800  LF 0.63 504 0.65 520 1,024 
e Wire: THHN, copper - No. 10 270  LF 0.24 65 0.42 113 178 
f 3/4 x 48"x 48" UHMW backboard 1  EA 200.00 200 120.00 120 320 

   g   3" GRC posts with cap 2  EA 25.00 50 60.00 120 170 
h 18"D x 30"H concrete post base 2  EA 20.00 40 60.00 120 160 
i Stainless steel channel & hardware 1  JOB 50.00 50 120.00 120 170 
j 4"x4"x36" Stainless steel wireway 1  EA 200.00 200 60.00 60 260 
k NEMA 4X Combination controller 2  EA 2,300.00 4,600 240.00 480 5,080 
I 50A, 3-pole feeder breaker 1  EA 60.00 60 120.00 120 180 

 

  

  

 $26,817 

 

ELECTRICAL CONSTRUCTION  COST ESTIMATE BACKUP 
Richard Sample Engineering 

 
PROJECT:  BLUE LAKE WWTP - MRB EXPANSION STUDY DATE: 10/15/13 
ESTIMATE BY: RICHARD A. SAMPLE, P.E.  JOB NO: 1307 
BASE RATES: CONTRACTOR: $60/HR, INTEGRATOR: $110/HR ESTIMATE PHASE: Prelim. Engr. report 
RSMeans 2013 city cost index multiplier city: Eureka, California 

NO DESCRIPTION 
QUANTITY MATERIAL LABOR 

TOTAL
 

MEASURE UNIT PER UNIT TOTAL PER UNIT TOTAL 

1 DEMOLITION  

a Service breaker removal 1 JOB 50.00 50 240.00 240 290 

 
2

 

        

a Wire: THHN, copper - No. 4/0 300 LF 4.95 1,485 1.91 573 2,058 
b 

--- 
200A heavy duty service disc switch 1 EA 1,400.00 1,400 280.00 280 1,680 

c   panel terminations   
 

 

3  MIXER ELECTRICAL - 

-1 JOB 0.00 0 120.00 120 120 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
- 

 
 

4  MISCELLANEOUS CONTRACTOR SERVICES 
a Electrical permit application 1 JOB  300 300 
b Coordination with power utility Co. 1 JOB  240 240 
c 
d 

Product submittals - 
Startup and testing 

1 
1 

JOB 
JOB - 

 360 
480 

360 
480 

Drawing Asbuilts 1 
- 

 240 240 

 SUBTOTAL   11,691  7,281 18,973 
 RS Means city multiplier: Eureka   1  1.14  

 SUBTOTAL   11691  8301 19992 
 CONTINGENCY  (@  15%   1754  1245 2999 
 OVERHEAD @ 16%  -- 1527 1527 
 PROFIT (@  10%  1344 955 2299 

ELECTRICAL SUBCONTRACTOR TOTAL 
 
 
 

Blue Lake WWTP Engr Report Est 1 10/15/2013 

























Item 6 

 

To:  Mayor and Councilmembers 

From:  John Berchtold, City Manger 

Date:  November 13, 2013 

Subject: Presentation by Michael Fields, Dell Arte 

 

Michael intends to make a presentation regarding the recent Harvest Festival, 

future activities and some thoughts regarding Humboldt Made. 

No action is requested. 

 







City of Blue Lake 
City Council Agenda    Item#:  ___8___                                                              

Date:   19 November 2013 
 
Subject:  SHN Greenwood Road Geometric Assessment Report of  
          Findings Re-Visited with Recommended Changes 
 
To:    City Council and Staff 
From:  Sherman Schapiro, Blue Lake resident 
Attachment:  Bring your SHN Study  
 
Background : In July of this year, the City Council received an SHN Study 
with subject: Greenwood Road Geometric Assessment Report of Findings. As 
part of his introduction to this agenda item, the C ity Manager noted that: 
 
“T his study is a precursor to funding for the re-buil ding of Hatchery and 
Railroad roads. In other words, this places us in a  “ready” mode should 
federal funds become available.” 
 
I pointed out some initial concerns with this repor t at the July meeting 
and I am now able to list what I believe are 3 flaw s with the report. 
Additionally, I list several possible low-cost impr ovements at the 
intersection that could be implemented now. I am al so presenting a 
petition signed by over 40 Blue Lake residents, inc luding most 
households/property owners who live or own property  in close proximity to 
the project area, that shows near unanimous opposit ion to the recommended 
Option 2 design. The individuals saw the project as  being unnecessary 
adding their concern that much of the traffic along  this corridor already 
goes too fast and the recommended improvements will  only allow for greater 
speeds. Furthermore, the signers are opposed to any  design change that 
could lead to increased speeds. I would make note f rom the report that 
accidents have not been a problem at the intersecti on.  
  
Discussion: I see 3 major problems with the SHN study that need a ddressing 
and I list also additional information, comments, a nd suggestions as well. 
 
1. I feel the comments in the manager’s report are an overstatement which 
goes beyond the scope of the prepared study. The st udy was very limited as 
the title states (A Geometric Assessment). It did n ot consider a number of 
factors including community and environmental impac ts of the project. The 
study also did not look at any alternatives some of  which might easily be 
implemented in the near future, and in a less costl y manner. Yet, the 
report recommends options which then the manager’s notes state puts the 
City in “ready” mode.  
 
I believe that for the SHN study and its conclusion s to be interpreted 
correctly, the limits of the study need to be spell ed out at the 
beginning. I would recommend the addition of a qual ifying paragraph at the 
start of the study which would reflect the true sta tus of the report. 
Perhaps something such as: 
 
“This current study is limited in scope to a geomet ric assessment and 
should be considered quite preliminary. A more comp lete study including 
environmental and other impacts as well as public i nput would need to be 
completed and accepted by the City Council before a ny recommendations 
including those herein could be taken as conclusive  or definitive, let 
alone as being indicative of a “ready mode” project .”  
 
 
 



Item 8 cont. 
 
2. The report has a significant omission. It gives no consideration to the 
physical presence of the residential structure at 1 10 Greenwood. If one 
goes out to the E Street corner, one will see that this structure 
seriously limits the view at the intersection regar dless of modification. 
But this was not mentioned in the text.  Furthermor e, this structure was 
omitted from Figures 2, 8, and 9 depicting the inte rsection; the latter 
two of which show possible intersection design chan ges. Because of this, 
the drawings do not truly reflect the impact that t he changes might have 
on the property. In fact, it appears that Option 1 in Figure 8 might very 
well put the roadway through much of the structure itself. When I asked 
about this omission at the July meeting, I was told  that SHN never 
gathered the measurements necessary to include this  structure in the 
drawings. I believe this is a serious flaw/omission  in the report and the 
report is incomplete without visually showing these  impacts. The current 
drawings make it appear that the City is dealing wi th an empty lot which 
is both incorrect and definitely misleading.  
 
3. The study also omits the required stopping sight  distance for a 15 mph 
rated turn which is the current configuration. If i t is 125 ft at 20 mph 
as reported, could it be that the current 90 ft sig ht distance is 
sufficient for the intersection as it stands?  Also , would this sight 
distance increase if measure 5.a) listed below were  implemented? 
 
4. I would make note from the petition that there i s overwhelming 
opposition to any change allowing increased speeds from those who would be 
most affected by these changes. This would include opposition to the 
“recommended” Option 2 design, 
 
5. I would recommend that the Council members and C ity staff go out and 
look at the corner at E Street. When there, conside r the following 
possible recommendations some of which should be co nsidered independently. 
 
    a) Move the Stop Line outward 10’ or more for b etter visibility. In 
order to proceed safely, most drivers must pull out  that far anyway so the 
Stop Line should be moved to accommodate this. For reference, check out 
the position of the Stop Line at the other corner a t E and First as well 
as the fenced corner at Hartman and Blue Lake Boule vard.  
 
    b) E Street is a lightly trafficked road. The v ast majority of traffic 
on E Street turns off Greenwood toward 1 st  Avenue. Make E Street one way 
towards First in the right hand lane as presently c onfigured. Redesign the 
other lane into a bike-pedestrian way. This elimina tes most of the 
visibility problems as turns off E Street would no longer be possible. 
 
    c) With appropriate truck route signage, put in  a crosswalk across 
Greenwood from the E Street corner to the City Hall  parking lot corner for 
travel to and from City Hall and the Park. Many cro ss here now. 
 
    d) Put in larger signage on the truck route tur n showing the 
recommended 15 mph speed limit. The “15” on the cur rent signage is too 
small.  When I mentioned this to those I spoke with , most never had 
noticed the number 15 was there.  As far as travel times go, the 
difference between going 100 yards at 30 vs. 15 mph  is roughly 7 seconds. 
I doubt that actual traffic speeds are affected tha t much at the 
intersection but this shows how negligible such spe ed changes are on 
travel time.  
 
 
 
 



Item 8 cont. 
 
 
6. For the sake of clarity for both the public and City Council, I would 
ask what official steps would the City need to take  to apply for a grant 
and also implement a change such as the Option 2 de sign for example? What 
are the required environmental or community impact studies, public 
noticing and hearings, etc?    
 
 
Possible Actions: I would recommend to the City Council that it off icially 
find that the current report is incomplete and need s amending.  
Specifically, I would request that the changes note d in 1., 2., and 3. 
above be made. This includes taking the necessary m easurements to modify 
the figures to show the presence of the structure a t 110 Greenwood. I 
would also request that the City Manager make a fin ding that the options 
presented are preliminary and not what one would ca ll “ready” as they are 
the findings of a very limited study. Many more ste ps would be needed 
before a “ready” design can be put forward. Upon co nclusion, the amended 
report should be passed on to HCAOG who paid for th e study.  
 
I would also suggest that the Council direct staff to acquire the 
information to answer the question raised in point 6. Since Staff has 
already begun a process to be “ready” to look at th e truck route and 
federal grants, I think the Council and public shou ld have an 
understanding of the steps required to get a grant and get a design 
approved by the City Council. 
 
I invite you to go out and examine this intersectio n yourself. I provide 
the list of recommendations in 5.a) through 5.d) fo r the City’s 
consideration. I do think that items a), c), and d)  would be a benefit to 
the residents of Blue Lake and have merit at this t ime. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Item 8 cont. 
 
 

Petition Opposing Greenwood-Railroad Intersection C hanges  
 
We the undersigned Blue Lake residents or property owners oppose any physical changes 
to the Greenwood Road - E Street - Railroad Avenue - Broderick Lane intersection 
including those being currently proposed. We believ e such changes would allow for 
increased speed on the Greenwood - Railroad route t hrough the intersection that would 
carry over throughout the entire length of the prim arily residential corridor making the 
entire route less safe for both drivers and pedestr ians. The current configuration requires 
reduced speed at the intersection, and as such, act s as built-in traffic-calming for the 
route’s entire length. Designs that allow increased  speeds through the intersection would 
have the opposite effect. Accidents at this interse ction have been rare so we see no need 
for physical changes, but we do recommend better si gnage of the posted reduced speed 
limit along the curved path through the intersectio n itself to encourage safer driving. 
 
Print Name                                Signature                                 Blue Lake Street Ad dress                 
 
 
 

 
 

COMPLETED COPIES WILL BE PASSED OUT AT THE COUNCIL MEETING. 
 
 

 



















































Item 10 

 

To:  Mayor and Councilmembers 

From:  John Berchtold, City Manager 

Date:  November 14, 2013 

Subject: Grant Opportunity – Resurfacing of Railroad Avenue between E and 

G Streets 

 

Mike Foget, City Engineer has been advocating for funding for resurfacing of 

Railroad Avenue.  HCAOG has funding available for rehabilitation (re-surfacing).  

This is very rare and the governmental units in the County compete for these 

funds.  As of this writing (Thursday), the Technical Advisory Committee of HCAOG 

is meeting to recommend project funding.  If so recommended, I will bring this 

matter forward to City Council on Tuesday night.  The next step is drafting of a 

Project Service Report (PSR) by the City Engineer for these two (2) blocks. 

For clarification purposes, this project requires no re-alignment.  Further, it is not 

in the area of concern cited by Mr. Schapiro. 











Item 13a 
November 5, 2013    
 
The Blue Lake City Council met in regular re-scheduled session at 7:00 p.m. on 
November 5, 2013.   Mayor Sherman Schapiro called the meeting to order. Council 
Members present were Stephen Kullmann, Kevin Benjamin, Greg Sawatzky, and Lana 
Manzanita.  Others present were City Manager John Berchtold and City Clerk Adrienne 
Nielsen.   
 
Motion to Approve Agenda 
Councilmember Benjamin moved, seconded by Councilmember Sawatzky to approve 
the agenda after moving item six after item seven.  The motion carried unanimously. 
 
Public Input  
A citizen residing on K Street addressed the Council with concern of shootings at his 
property and neighbor’s property.  He stated that he has reported it to the Sheriff in 
years past with no resolve.  City Manager Berchtold referred him back to the Eureka 
Sheriff Department.  
  
Proclamation for the Great American Smokeout Novemb er 21, 2013 (Action) 
Mayor Schapiro read Proclamation for the Great American Smokeout November 21, 
2013.  Lin Glen stated that the focus is on electric smoking devices and may come back 
to Council to add e-cigarettes to the City’s ordinance.  Councilmember Benjamin 
moved, seconded by Councilmember Sawatzky to approve the proclamation.  The 
motion carried unanimously. 
 
Public Safety Commission Report on Sheriff Contract  (Action) 
Lin Glen, Public Safety Commission member, spoke to Council about the 
recommendations from the Public Safety Commission regarding the Sheriff contract.  
After brief discussion, Councilmember Manzanita moved, seconded by Councilmember 
Benjamin to approve the recommendations of the Public Safety Commission and direct 
the City Manager and Mayor Schapiro to commence formal negotiations for a new 
Sheriff contract.  The motion carried unanimously. 
 
Sewer Generator and Automatic Transfer Switch – Mon da Way Lift Station 
(Action) 
City Manager Berchtold reported to Council that the Industrial Park tenants transfer 
sewer through a pump and that backup for that pump is a generator that must be 
manned at all times.  He stated a better solution is a permanent generator and that the 
City accepted two proposals.  Councilmember Kullmann moved, seconded by 
Councilmember Benjamin to approve the proposal from Brant Electric for the generator 
replacement cost of $13,734.00.  The motion carried unanimously. 
 
Councilmember Manzanita - Council Discussion on Pur chasing Presentation 
Equipment for City Council Chamber (Discussion) 
Council discussed purchasing presentation equipment for the Council chambers.  City 
Manager Berchtold will bring back information on supplies and costs to the Council. 
 
 
 
 
 
 



Item 13a cont. 
Consent Agenda (Action) 
Change Order #2 – Dike Repairs at Sewer Plant 
Resignation of April Sousa as Member of Park and Re creation Commission 
Councilmember Manzanita moved, seconded by Councilmember Benjamin to approve 
the Consent Agenda.  The motion carried unanimously. 
 
Reports of Council and Staff 
Councilmember Manzanita reported that Dell Arte did a great job on the festival, stating 
it was well planned and well attended.  Mayor Schapiro gave Council pins from the 
City’s sister city Parrsboro, Canada.  City Manager Berchtold reviewed a department 
report with Council. 
 
Motion to Adopt Minutes from:  
October 17, 2013 
October 22, 2013 
Councilmember Manzanita moved, seconded by Councilmember Sawatzky to approve 
the October 17, 2013 minutes with corrections.  The motion carried. 
Councilmember Manzanita moved, seconded by Councilmember Sawatzky to approve 
the October 22, 2013 minutes with corrections.  The motion carried. 
 
Future Agenda Items 
Final SHN report on Mad River Brewery expansion; Request for waiver for ADA funding. 
 
Correspondence 
None 
 
Closed Session:  Pursuant to Government Code Sectio n 54956.8 – Conference 
with Negotiator Regarding Property at 150 Taylor Wa y 
Agency Negotiator: City Manager John Berchtold 
Negotiating Parties: City of Blue Lake and Custom S tump Grinders 
Under Negotiation: Lease Terms 
Mayor Schapiro reported out of closed session that no action was taken. 

 
Motion to Adjourn   
Councilmember Benjamin moved, seconded by Councilmember Kullmann to adjourn 
the meeting at 9:00 p.m. 



Item 13b 
 
November 7, 2013    
 
The Blue Lake City Council met in special session at 7:00 p.m. on November 7, 2013.   
Mayor Sherman Schapiro called the meeting to order. Council Members present were 
Stephen Kullmann, Greg Sawatzky, and Lana Manzanita.  Councilmember Benjamin 
was absent.  Others present were City Manager John Berchtold and City Clerk Adrienne 
Nielsen.   
 
Motion to Approve Agenda 
Councilmember Manzanita moved, seconded by Councilmember Sawatzky to approve 
the agenda.  The motion carried unanimously. 
 
Public Input  
None 
 
Presentation by Patrick Kaspari, P.E.: County Hazard Mitigation Plan 
Patrick Kaspari, P.E., gave a presentation on the County Hazard Mitigation Plan.  He 
also supplied the City with copies of various maps.   
 
Emergency Provider Briefings and/or Updates 
Fire Chief Ray Stonebarger and Deputy Scott Aponte spoke briefly and reminded the 
audience that in the event of an emergency they need to be prepared as much as 
possible, first responders may take hours and days to respond.   Supervisor Mark 
Lovelace gave a presentation on Next Neighbor.  Maureen McGarry spoke about the 
VCOR/RSVP Program and the need for disaster volunteers.  Linda Nelist from the 
Regional Training Institute gave information on the CERT program. 
 
Motion to Adjourn 
Councilmember Sawatzky moved, seconded by Councilmember Kullmann to adjourn 
the meeting at 8:57 p.m.  The motion carried unanimously. 
 


